quarries, by the National Brown Coal Company of Oltenia. On the level of Jiului Valley, pit coal is still extracted from the underground, from seven mines, out of which three are considered not profitable and are going through closure procedures, the final term being the year 2018, whereas the other four mines are continuing their activity, but in a much slower rhythm compared to the '90s. To support those who would like to see the exploitation of this coal deposit continuing, the authors are trying to demonstrate that the instrument harmonizing and especially increasing the efficiency of the relation between expenses and revenues, in a coal mine, can be the budget. In time, the term "budget" has been defined under different aspects, for example: "a financial plan by which one foresees the share of resources associated to the achievement of a goal by a certain organizational subdivision (...); it represents a set of financial forecasts, realistic and deliberate, translating the company goals" (I.C. Dima and Mariana Man, 2003) [8], and cost budgeting has been defined as a systematic economic practice supposing a formal process of allocation of the financial resources, in order to achieve some goals formulated for the next periods -it is actually a short term forecast of the costs. Budgeting requires the establishment of budgets that should allow the presentation of all the forecasts in the entity, which is why autonomous sub-systems are created, called expense centers or places, concerned with the optimization of the resource use and the obtaining of profit. The expense centre is a part of the company for which expenses can be identified. The profit centre is an extension of this idea on a larger scale, where not only costs, but also profits can be identified. In the management of the mines, it is obligatory to know both the goals to reach and the resources needed to accomplish them. The budgetary process actually constitutes the way of "communication between the top management and mid-level management, regarding the goals proposed and their implementation" (O.Călin, Mariana Man and Monica-Viorica Nedelcu, 2008) [3] . Actually, the way the basic goals and functions -organizing, coordinating, preparing, controlling and assessing the results from a financial-accounting perspective -are established, represents the budget itself -a management tool relevant for the improvement of the mines' activity. Thus, we can state that, to the extent to which the budget is used as a permanent tool in the activity of the coal mines, the company functions will become operable, and they will actually turn into actions of the respective entities. In essence, the budget is a financial plan, elaborated for a certain period of time, which supposes the existance of judicious, continually updated norms on consumptions, prices, manufacturing, overheads etc. and in which four types of factors inter-relate, namely: goals, periods of time, responsibilities and resources. At the same time, the budget is the quantitative expression of an activity plan, elaborated before the period it refers to. Budgets are established on short periods of time, usually one calendar year, with distribution on quarters, months and weeks, and sometimes even up to days, for each job. Starting from these aspects, the questions naturally arising are: At present, do the coal mines possess an efficient budgeting system, providing their managers with real information in due time, to make the best decisions with a positive long-term impact on management accounting? Does the budgeting systemimplemented in a mine of the coal mining industry -bring advantages?
Literature
The cost-based budgeting issue in the mines has been studied both by foreign experts -the results being made known through the printed press, by means of the articles published in different data bases, as for example in IDEAS RePEc (13 articles) , and by Romanian experts, who have tried, in time, to present the existing situation, from the perspective of the way the financial-accounting balance in the mines is organized, and who, at the same time, have made proposals for the improvement of the mines' performances. Thus, on the international level, one can [6, 7, 12] . On a national level, one can remark the exceptional contributions, in the sense of the improvement of the budgeting system for the pit coal mined in Jiului Valley. Thus, on a national level, there are a few specialized papers and studies in management accounting, written by outstanding academics who have emphasized the connection between budgeting-planning and strategy (O. Călin, 2000 Călin, , 2002 Călin, , 2003 Constanţa Iacob, 1985 , 2000 , 2002 , 2008 , 2009 , 2010 , and at the same time there are only few papers that have been the basis of the development and application of several concepts related to the mining activity (Mariana Man, 1998 , 2003 , 2004 , 2006 , 2008 C.Cătuţi, 2004 ; S.C.Teiuşan, 2007). All these papers, dealing with the improvement of the costbased accounting, applied in the mines, have focused on several directions, namely: the study of the organization factors of management accounting, the application principles specific of different cost calculation methods, the adaptation of the accounting plan to the specifics of the mining industry, and the adoption of a new cost budgeting system, adequate for mining. Thus, the importance of the issue of the profitability of the coal mines results mainly from the concerns of different national and international researchers in this sense.
Research methodology
Starting from the research carried out and the results obtained by the coal mining specialists, the authors have proposed a specific budgeting system for the companies in the Romanian coal mining industry, realizing a case study, in Jiului Valley, Romania, taking the example of the Power Complex of Hunedoara -Mining Division Branch, more precisely, the Coal Mine of Lupeni, which is part of this complex. The methodology used in this research is based, on the one hand, on theoretical research concerning the concepts, theories and regulations in this domain, existing so far in the literature, and their particularization on the level of the coal mining industry and, on the other hand, this study is based on empirical research, through the application of the following methods: observation in the field using sociological methods, analysis of the financial-accounting information using diagnosis methods, based on real caseswhich highlights a preponderantly inductive approach as general conclusions have been drawn starting from the results obtained on the level of the particular case study of a mine, selected from those included in this branch of the national economy. Throughout this research, the authors have adopted a pragmatic vision and have proposed solutions for the calculation of the production cost of one tonne of coal depending on the practical reality of these companies. The pragmatic vision answers the authors' concern for the identification of a cost-based budgeting system able to lead to the improvement of the performances of the companies in the coal mining industry. Thus, starting from the observation of the fact that although a cost-based accounting specific to coal mining is organized at the central level in the above-mentioned entity, it does not correspond to the informational and decisional needs of the managers of this entity, which is why we have tried to find the answer to the question: Could the cost budgeting system guarantee the improvement of the performances of the Romanian coal mines?
Cost-based budgeting in the coal mines
During the research in the field, in the mines of Jiului Valley, we found out that, in order to obtain a uniform and correct reporting, the central organism C.E.H. S.A. provides the four mining sub-units under its subordination with counselling, so that they may use a unitary system of documents, necessary for the financial forecast. The coordination of the activity carried out by the mines is achieved by the technical manager and the economic manager, and all the statements submitted by the mining sub-units are analyzed by the "own apparatus" of the abovementioned entity, and are presented to its leadership, which, in turn, transmits all the information, as consolidated databases, to the Ministry of Economy, via a special IT programme dedicated to this centralization. One should note that the budgeting model elaborated for the Coal Mine of Lupeni is the same for all the mines in Jiului Valley. Thus, by analyzing the situation present in the region of Jiului Valley, we consider that one of the reasons why the coal mines have recorded losses during the last twenty years is that the income and expense budget has concerns only on the overall level of each mine, paying no attention to cost budgeting on an analytical level, respectively to the elaboration of a budget per each expense category, so that a person of each hierarchic level may be directly in charge with each budget. At the same time, for a unitary building of the budget system on the coal mine level, it is necessary to consider a series of elements, namely: delimiting of the activity sectors and integrating them in the budgetary system; knowing the production capacity of the sector (activity location) budgeted; knowing the activity volume programmed and the way of assessment; knowing the type and dimension of the actual consumption of resources and other indicators specific of each budget; knowing the volume of the sales programmed, taking into account the market prospecting; knowing the costs on primary items and calculation items; calculating the cost per product unit -coal (pit coal); allocating the activity volume planned per destination; selecting the ressource allocation criteria; controlling and analyzing the costs; establishing the responsibility level and limits for budget management; assuring the database for decisions on the hierarchic level; integrating it in the automatic data processing system. In the organization of the budgetary process of such a company, we shall always have in mind its organizational structure, up to the job level, since the elaboration of the budget supposes the drafting of partial budgets of expenses which, after long analyses, are centralized in a general budget of exploitation expenses. In this situation, the responsibility for not exceeding the expenses foreseen by the budget becomes almost the exclusive responsibility of the mine manager and of its chief-accountant. Thus, for the companies in the coal mining industry, profitable would be an analytical cost budgeting, namely a budget on each different hierarchic level, and, for each budget elaborated, there should be a person in charge taking care of the budget and knowing the instructions about the way budgeting in a mine should work, seeing that the budgeting process is a sequential one, with a number of welldefined repetitive steps. Practically, the process of elaboration of the cost-based budget begins by the communication of the details regarding the forecasting policy of the mines and the actions to be taken by the people in charge of the drafting of the partial budgets. The assembling of the budgets leads to the formation of the general budget or, in other words, to the master budget of the companies of the coal mining industry. The general budget comprises all the activity of the mine. The aim of the general budget is grouping/integrating the partial budgets and the plans of different subdivisions of the mine, called particular or functionaloperational and financial budgets. Thus, the general budget represents a working plan coordinated for all the subdivisions and all the types of activities of the mine as a whole or, in other words, the totality of the budgets generating the future operations of all the functional subdivisions of a company of the coal mining industry.
Cost budgeting for a production sector of the mine
To exemplify such a budgeting in the companies of the coal mining industry, we considered the case in point of the Mine of Lupeni, and within it we considered the production sector "x". Therefore, the Budget of costs of the production sector "x" will comprise: the budget of direct material expenses of the production sector; the budget of direct salary expenses and salary-related contributions to social insurances and security; the budget of electricity expenses, for operational purposes; the budget of technological fuel expenses; the budget of direct expenses for the amortization of the corporal immobilized assets; the share of indirect expenses of the production sectors; the share of general administrative expenses of the Mine of Lupeni. To understand the structure of a cost budget of the abovementioned centre, we shall represent, in figure no 1, the expense centres, the people in charge with them and the costs controlled. On the level of a mine, the Periodical Budgets that can be drafted are: production budget, purchase budget, production cost budget, general management expense budget and sales budget. Considering the interdependence between them, the sales and production budgets represent the budgets determining the parameters of all the other budgets. By the study carried out in the mines of Jiului Valley, the authors noticed that these entities' activity did not trigger sales-related expenses, since the company in charge with the preparation of the coal is subordinated to C.E.H. S.A. -Mining Division Branch and has responsibilities regarding the coal preparation and the coal production sales for all the mines in the Jiului Valley. At the same time, in the mine under analysis, we have identified the following responsibility centres: sector "v" -investments; sector "x" -production; sector "y" -production; sector "z" -production; sector "w" -underground transport; sector "t" -underground electromechanical sector; sector -underground ventilation; sector "u" -ground transport; sector "p" -ground electromechanical sector; sector "r" -ground ventilation and functional apparatus. The production sectors are 
Budgeting direct and indirect expenses in a production sector
From the perspective of the production features, in the companies of the coal mining industry, cost centres can be developed analytically up to the production and auxiliary sectors level -where a number of successive operations takes place. Thus, the pattern for the cost-based budget (BC) of a coal mine can be mathematically represented by means of a formula made up of several terms, namely: the sum of budgets related to the direct expenses on the company level, plus the sum of budgets related to the indirect production expenses on the company level, plus the budget of the general administrative expenses on the company level, and the share of sales expenses, pertaining to it from the budget of sales, namely: where: BC = the budget of costs; BCDi = the budget of direct expenses of the production sectors; BCIPi = the budget of indirect production expenses of the production sectors; BCGA = the budget of general administrative expenses on the mine level;
, is the number of production sectors; the share of BD = the share pertaining to the company from the budget of sales. We should mention that, at present, for the selling of the coal production, the mines subordinated to the mother company do not have their own budget for sales.
Continuing the analytical study of the budgets of costs, one can notice that the direct expense budget, on the mine level, is made up of the sum of all the budgets related to the direct expenses for each production sector of the mine, which can be mathematically expressed as follows:
where:
is the number of production sectors of the mine (the three production sectors of the mine,
); BCD = total of the budgets of direct expenses on the level of the three production sectors of the mine; BCDi = total of the partial budgets of direct expenses on the level of a production sector. The budget of a production sector is made up of the sum of all the partial budgets related to the direct expenses needed in a production sector, which can be mathematically expressed using the following relation: The five partial budgets related to the direct expenses, on the level of a production sector, actually make up the direct expense budget on the level of a production sector, which can be mathematically expressed using the following relation:
where: BMDj=the budget for direct material expenses; BEAj=the budget of expenses for energy and water used for operational purposes; BCTj = the budget of expenses for technological fuel; BADj=the budget of expenses for direct amortizations; BSDj=the budget of expenses for direct salaries and salary-related contributions. In this study, the authors observed that, in the production sector "x" are employed a number of 162 qualified workers, a foreman specialized in electrical works, a foreman specialized in mechanics, an engineer who is team leader, a sector assistant and a sector head. To the remuneration rates established by the Human Resources Office, the bonuses decided by the management of Lupeni Mine for its employees are added. The hourly rate for the production sector x is 14.44 RON/hour. Thus, for the coal production, the relation calculating the expenses for direct salaries is:
where: SD2 -budget of expenses for direct salaries for obtaining the coal production in the production sector "x"; FB2 -gross fund of direct salaries for obtaining the coal production in the production sector "x"; CAS2 -share of contribution to social insurances (30.8%); CASS2 -share of contribution to health insurances (5.2%); FS2 -share of contribution to unemployment budget (0.5%); FNUASS2 -share of contribution to health budget (0.85%); FDA2 -share of contribution to labor accident budget (0.638%). Thus, the direct expense budget for the Coal Mine of Lupeni shall include the budgets in Table 1 . In the mines of the coal mining industry, the indirect production expense budgets can be elaborated for each production sector, individually. Their goal is to calibrate -as correctly as possible -the expenses for the auxiliary sectors' activity. According to the authors, the indirect production expenses of a mining entity can be grouped into three large classes, namely: expenses for equipment maintenance and operation (expenses for technical checkups, current repairs and maintenance of the means of transport; expenses for the repairs of the equipment and of the means of transport; amortization of the equipment and of the means of transport etc.); general expenses of the sector; salaries of the management, technical, economic, service and administrative personnel, including contribution to the social insurances and to the unemployment budget; amortization of the buildings and of the other corporal immobilized assets of the production sector; expenses for labor safety); cleaning administrative expenses (expenses for the telephone exchange office; for materials for the maintenance and cleaning of the buildings and of other corporal immobilized assets; expenses for heating, electric lighting etc.). In the drafting of the indirect production expense budget of the production sector "x" for the year 2015, the determination of the standards for fixed expenses is simple due to their unchanged character despite the modification of the production volume, which allows the use, as a standard, of the previous year level -2014 -with no correction. For the variable overhead charges, the establishment of standards requires the covering of several stages, and after the determination of the standards for each category of expenses of the structure of the overhead charges, one can elaborate the budget. Knowing the situation of the indirect production expenses of the production sector "x" (table 2), the authors suggest the distribution of these expenses per each work shift of 6 hours, using the supplementing procedure -the classical form, namely: The coefficient of indirect expenses of the production sector "x" has been calculated by reporting the expenses to the distribution base suggested for the economic entity Lupeni Mine -the production volume, since there is a relation of causality between the time needed to obtain coal in a work shift and the expenses to be distributed. The share of expenses for a work shift has been calculated using the relation:
Using the data in Table 3 , we established the supplementing coefficient for each work shift in the production sector "x", for the year 2014, according to relation 6, namely: 3226 . 1 8530308
The supplementing coefficient has been calculated and it is 1.3226. It will be applied to each distribution basis which, in the present case, is the direct manpower needed to obtain the production of the production sector "x", namely for the work shift I, the direct manpower is of 2,196,980 RON, for the work shift II, the direct manpower is of 2,132,577 RON, for the work shift III, the direct manpower is of 2,089,925 RON and for the work shift IV, the direct manpower amounts to 2,110,826 RON. Knowing the expenses for the direct manpower for the year 2014, the share of indirect expenses for the obtaining of the coal production is calculated namely: RI = 2,196,980 x 1.3226 = 2,905,875 RON.
Similarly, the calculation is done for the other production work shifts. To conclude, the total of 11,282,765 RON -the indirect costs of the production sector "x", in the Mine of Lupeni, distributed on the four work shifts, are, namely: 2,905,875 RON for the work shift I, 2,820,691 RON for the work shift II, 2,764,277 RON for the work shift III, and 2,791,922 RON for the work shift IV. Similarly, this budget is elaborated for the production sectors "y" and "z", respectively, based on the accounting data regarding the level of these expenses during the last seven months of the year 2014, after which we may elaborate the indirect expense budget on the level of the mine, which is presented in Table no. 3. In the present case, the data needed for the elaboration of the general management expense budget for Lupeni Mine is taken from the partial budgets elaborated on the level of each department, individually, adding up all the indirect general interest consumptions. For the elaboration of the present budget, we have taken into consideration the increase of the costs for electricity and thermal energy, the increase of the rates of the transport companies, the increased price of bus transport -to the work place and back, the diminished expenses for the tear and wear of some assets, as a result of their decomissioning etc. Thus, the budget of general administrative expenses drafted for the Mine of Lupeni, is presented in Table 4 . 
Source: Processed data, collected from Hunedoara Power Complex -Mining Division Branch
Value of the sector's coal production (rel.8),
where: K is the distribution index
For the elaboration of the budget of general administrative expenses, we took into account the increase of the rates for electricity and thermal energy, the increase of the salaries as a result of the legal provisions, the increase of the rates practiced by the transport companies, the increase of the rates of the rail transport practiced by G.F.R. (The Romanian Railroad Group), the decrease of the expenses for the tear and wear of some inventory objects, as a result of their discommissioning etc. The share of the general administrative expenses corresponding to the production sector is calculated based on the relation:
where: CGA is the total of the general administrative expenses of the mine, established by the budget.
The general administrative expenses can be distributed on the indirect production expense budget of the production sector "x", considering the weight of the production obtained by the sector in the total production of the whole mine.
For the auxiliary sections, one can similarly elaborate expense budgets, these expense budgets being taken over from them, during the budgeting stage, by the places benefiting of the services to be carried out.
In other words, the expenses of the auxiliary sections are indirectly found in the budgets of the main production sections and of the general management budget of the mine. Knowing the expense budgets elaborated for the production sector "x", and the share of general administrative expenses of the mine corresponding to the respective sector, taken over from the production expenses triggered by the production activity of the sector, one can elaborate the production cost budget of the Mine of Lupeni, presented in where: BCp -production cost budget; BMD -direct material expense budget; BSDdirect salary expense budget (including salary-related contributions); BEDexpense budget for electricity used for operational purposes; BCD -expense budget for technological fuel; BADexpense budget for the amortization of corporal immobilized assets; BCISproduction-related indirect expense budget of the section; BCGE -general management expense budget.
The sales-related expense budget represents the last stage needed to draft the complete cost budget. The sales-related expense budget includes all the expenses triggered by the production sale.
"The sales-related expenses, from the perspective of their components, have a character of complex expenses, being made up of several elements of simple expenses, differing as nature and economic destination".
Thus, the elaboration of the sales-related expense budget can be achieved using the same methodology and procedures as in the case of the elaboration of the other budgets of the entity, respecting the nomenclature of the calculation items that are part of the structure of the sales-related expenses. The budget of sales-related expenses, in Lupeni Mine for the year 2015 can be presented as in Table 6 . As a result of the presentation of all these issues regarding the budgeting of the sales expenses in the economic entities of the coal mining industry, we suggest that the model for the budget of expenses (BCp) of a coal mine should be based on a relation made up of several terms and which should include the budget of the expenses related to the selling of the product obtained (coalpit coal), namely:
where: BCp -budget of production cost; BMD -budget of material expenses; BSDbudget of direct salary expenses (including salary-related contributions); BEDbudget of expenses for electricity used for operational purposes; BCD -budget of expenses for technological fuel; BADbudget of expenses for the amortization of corporal immobilized assets; BCIS -budget of indirect production expenses of the section; BCGE -budget of general administrative expenses; BD -budget of sales expenses.
From the perspective of the production particularities, in the economic entities of the coal mining industry, the cost centres can be developed analytically up to the level of the production and of the auxiliary sectors, where a number of successive operations take place.
Mainly, each structure of the economic entity for which the expenses can be delimited and to which a process can be entrusted can constitute a cost centre.
Thus, the cost-based budget of a cost centre includes: the budget of direct material expenses of the production sector; the budget of direct salary expenses and salary-related contributions to social insurances and security; the expense budget for electricity in motor operations; the budget of expenses for technological fuel; the budget of direct expenses for the amortization of corporal immobilized assets; the share of indirect costs of the production sectors, the share of general administrative expenses of the mine, according to Table 7 . Master buget of the production costs in a production sector
Next, by adding up all these partial budgets for the production sectors of a mining entity, one can obtain the Master Budget of the production costs -in the present case, for Lupeni Mine -, shown in Table 8 . Table 9 .
where: BM = represents the Master Budget; BCD = budget of direct expenses; BCIP = budget of indirect production expenses; BCGA = budget of general administrative expenses; BD = budget of sales-related expenses After the elaboration of the budgets, they are transmitted to the persons in charge with their execution. Representing a way of short-term control, and including all the aspects of the activity of the economic entity in a coherent set of numerical forecasts, the budgets must concern the operation, purchase, sales, investments etc. budget of the cost per unit of coal -pit coal product. Using the data recorded in the budgets of partial expenses, we can highlight the budget of the costs per tonne of mined coal. A basic requirement in the application of an efficient strategy in the domain of the production costs is the well thought-out dimensioning of the cost per unit of product. In this respect, on the whole level of the mine, one can elaborate the budget of the cost per unit of product, using the grouping of the production expenses per calculation items. The substantiation of the budget of the unitary cost per tonne of coal is done based on the data recorded in the budgets of partial expenses, which are part of the master budget of the mine's production cost. Thus, the expenses recorded in the budgets elaborated in the previous subchapter are taken over in the budget of the cost per unit, and re-grouped according to the classification -on calculation items.
Consequently, in Table no . 10 we present the model of budget of the cost per production unit drafted for the coal mine under analysis, i.e. the Mine of Lupeni, for the year 2015. If the management by budgets is applied by the leadership of the companies in the coal mining industry, the analysis of the deviations is an objective necessity, since the deviations need to be justified according to their nature: nominal, positive, negative or exceptional deviations. These centralizing budgets of the production expenses triggered by the activity in each production sector need to be related to the responsibility area of the head-of-sector, which will facilitate the monitoring, the control and the analysis of the way the costs are charged within the limits established by the budgets. The Power Complex of Hunedoara -Mining Division Branch will centralize the budgets from all the mines subordinated to it, elaborating the proposition of budget, which needs to be presented to the Administrative Board for validation. The success of budgeting in these companies will depend completely on the qualities and concern of the employees regarding the accomplishment of the budget goals.
Conclusions
Based on the data presented, one can see that cost budgeting in the companies of the coal mining industry -Jiului Valley, can be a relevant tool for the improvement of their performances. The fact that these companies are divided into several autonomous companies, each of them with autonomous budgets, has triggered the creation of expense centers or profit centres whose targets consisted in reducing the costs and increasing the profit. Each coal face can be dealt with as a profit centre, and, at the same time, each production sector of each mine and each mine of the Power Complex of Hunedoara will be, in their turn, profit centres, with results that can be established precisely, quite easily and at every moment, a thing that is particularly important for the management of the mine. By forecasting the budgets of expenses in the short or in the long run, one can also realize the strategies that the company can adopt, in the short or in the long run. By the model proposed, the annual forecasts will have an acceptable analytical basis, the monthly forecasts shall be correlated to the annual ones, the forecast of the production for the following month will take into account the conditions of the coal face. At the same time, by practicing a management by budgets, one can also realize an adequate budgetary control, which allows the detection of errors or deviations from standard costs, giving therefore the possibility of identifying, analyzing them and correcting the negative situations recorded. The obtaining of real costs is the key that guarantees the efficiency of the decisions made by the leadership of the companies in the coal mining industry. Moreover, we consider that budgeting in the coal mines is important for the success of the activity on a branch level, determining the whole managerial team to collaborate for the realization of a thorough analysis of the performance at all the management levels, which should lead, in time, to the viability of these economic entities of the national economy and not to their closure, as it is happening at present. From here, it results in the undeniable importance of budgeting, by means of which the global performance of the mine and of the whole Power Complex of Hunedoara is assured. Following the study undertaken at the Mine of Lupeni, we conclude that the companies of the coal mining industry do not sufficiently use the possibilities of tracking their economicfinancial efficiency, on coal faces -offered by the development of the network of internal budgets, on types of structure corresponding to the general and specific organization that describe a whole set and then detail the internal processes, beginning by the inputs of resources and continuing by the outputs concretized in results. Practically, cost bugeting is the solution identified to what is being practiced today regarding the financial forecast in the mines of Jiului Valley. Thus, the budgeting process proposed supposes much more elaborate developments of details in the short run. We consider that, in order to benefit of all its qualities of lever of the economic-financial management, the budget of a mine should be developed into a network of budgets, should go down to the level of each responsibility center to determine the activity places having a a negative influence on the results of the company. 
